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OBD Il Regulatory Update

Projected Schedule (subject to change)
Public Workshog El Monte, CA
Date: Thursday, October 30, 2014: 38pm
Finalization of OBD Il Regulatory Package
Projected date: January/February timeframe
Finalization of all proposed OBD Il amendments
45-Day Notice Package
Projected publication date: April 2015
Includes notice, staff report, and proposed regulatory language
Board Hearing
Projected date: May 2015
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OBD Il Regulatory Update

Highlights of Proposed Changes to OBD Il Regulations
LEV Il emission malfunction thresholds
NMOG + NOx thresholds
Includes proposed PM thresholds for diesel and gasoline vehicles
A/F cylinder Imbalance monitor requirements
Changes to hybrid vehicle requirements
More details regarding monitoring requirements of hybrid components
Plugin hybridrelated changes
Changes related to IUMPR/data stream for hybrids
Non MIL provisions
Includes components related to safety
Smart devices
Comprehensive component monitoring
Testout requirements
Fault code standardization
Purge and PCV
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Proposed LEV Ill Thresholds for Gasoline

Exhaust Standards AT Thresholds Catalyst MonitorThreshold
(exceptcatalyst monitor)
Vehicle
: o NMOG + PM [PMTHONMOG+ CO | PM | PM THD
Vehicle Type | Emission e | COMUIL | it | (ma/mi) INOxMult [Mult. 2| Mult. | (mg/mi)
Category
Passenger Cars, LEV160 1.50 1.75
LightDuty Trucks, ULEV125 1.50 1.50
and Chassis ULEV70 1
Certified Medium |y gveg | 200 N/A | 17.5" | 2.00 N/A| 17.5
Duty Passenger
. SULEV30
Vehicles 2.50 | 2.50 2.50 |2.50
SULEV20
Chassis Certified :
Medium-Duty '[A)\IllthS/iIﬁiEe
Vehicles (except | g2 ol | 1.50 | 1.50 |1.5(F| 17.5° | 1.75 |1.50|1.50° 17.5
Medium-Duty Categories
Passenger Vehicle: g

=

Applies to 2019+MY LEV Il vehicles
Applies to 2019+MY LEV llI vehicles not included in the ghasfehe PM standards set forth in title 13, CCR section 1961{23(B)2 |
3. Applies to 2019+MY LEV llI vehicles included in the gihasfethe PM standards set forth in title 13, CCR section 1961.2@)22) |

N
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PM Phase-in for MDVs

Title 13, CCR section 1961.2(a)(2)(B)2:

LEV Ill Particulate Emission Standard Phastor Medium-Duty Vehicles
Other than MediumDuty Passenger Vehicles

Total % of MDVs certified to the 8 mg/n
Model Year PM Standard or to the 10 mg/mi PM
Standard, as applicable

2017 10
2018 20
2019 40
2020 70
2021and subsequent 100
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Proposed LEV Ill Thresholds for Gasoline

PM Thresholds for Gasoline
| dZNNBY U0 wSIdzZANBYSY(GY FlrdzZ & RSGS(C
0KS LY AOIFIofS adl yRINRaAE 6SPI D)

ARB currently does not enforce PM thresholds for gasalipeesumed non
iIssue with current standards and technologies
ARB currently has limited PM data for malfunctions on gasoline vehicles

PM data not routinely provided by manufacturers as part of demonstration
tests

Concerns as PM standards drop with LEV Ill standards
10 mg/mi to 3 mg/mi to 1 mg/mi

Possible significant PM increase with malfunctions on gasoline direct injectig
engines
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Proposed LEV Ill Thresholds for Gasoline

Proposal: PM Requirements for Gasoline

Absolute PMhreshold of 17.5 mg/mior 2019+ MYLEV IlVehicles
certified to <=10 mg/mi PM standard
Multiplicative PM threshold of 1.5 x PM standard for 2019+ MY LEV
lIl vehicles certified to >10 mg/mi PM standard
PM threshold for Catalyst Monitor starting 2019+ MV Ill vehicles
Demonstration Testing

Manufacturers provide PM data for all monitors tested starting with the

2016 MY LEV llI applications

Pre2019 MY will not have proposed PM thresholds.

PM data to be used to evaluate PM thresholds and propose necessary
future changes
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Proposed LEV Il

Thresholds for Chassis Certified Diesels

: Aftertreatment DPF Filtering Performance
SUETEISIERETE Monitor Thresholds Monitor Threshold$ Monitor Threshold
Vehicle Tvoe Evrﬁg;'gn NMOG+ CO | PM | NMOG+| CO | PM | NMOG +| CO | PM |PM THI
yp c NOx Mult] Mult. | Mult. | NOx Mult.| Mult.® | Mult.® | NOxMult.®|Mult. 3| Mult .| (mg/mi)
ategory
LEVI®O 19 50 1.75 1.50
Passenger CarksightDuty ULEV125 1.50 1.50 1.50
Trucks, and Chassis ULEV70
Certfied Medurmbuty | ureyeg | 200 2.00| 2.00 2.00| 2.00 N/A| 17.5
Passenger Vehicles
SLLEVSD | 5 50 | 2.50 2.50 |2.50 2.50 |2.50
SULEV20
2016MY¥2018MYChassis| All Medium
Certified MediumDuty Duty Vehicle
Vehicles (except Mediun _Emission | 150 | 1.50/2.00| 1.75 | N/A [ N/A| N/A |N/A|L75|17.5
Duty Passenger Vehicle§ Categories
2019+MY Chassizertified All Medium 1.50" 1.50"
Medium-Duty Vehicles | Duty Vehicle ' '
(except MediurrDuty Enmission | 1-50 | 1.50 o 1.75 | 1.50 o 1.50 [1.50/1.50117.5°
Passenger Vehicles) Categories 2.0 2.0

WD PE
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Applies to (f)(4H)(7), (f)(9.2.2), () (12(f)(13)
Applies to (f)(1XF)(2), (f)(8), and (f)(9.2.4)(A)
Applies to 2019+MY LEV Il Vehicles
Applies to vehicles not included in the phaseof the PM standards set forth in title 13, CCR section 1961.2(a)(2)(B)2
Applies to vehicles included in the phaseof the PM standards set forth in title 13, CCR section 1961.2(a)(2)(B)2
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Proposed LEV Ill Thresholds for Chassis Certified Diesels

Thresholds for Diesel
Current Requirement: Not all monitors have NMHC, NOx, CO, and PM
thresholds
DPF Filtering Performance MonitoPM threshold
NOx Catalyst and NOx Adsorb&MHC and NOx threshold
NMHC Catalyst and Catalyzed PM Filter NMHC ConveidMHRIC threshold
Problems:
LEV lIl standards combine NMOG + NOx, so NMHC only threshold not
possible anymore
Future aftertreatment solutions may combine functions to control multiple
pollutants (e.g., SCR on DPF for NOx and PM)
Medium-duty chassis PM standards at issue
Current PM standards as high as 60 or 120 mg/mi before dropping to 10
mg/mi or 8 mg/mi during 201-:2021MY PM phasm
1.5 x standard should be readily feasible for higher PM standards
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Proposed LEV Ill Thresholds for Chassis Certified Diesels

Proposal Summary:

DPF Filtering Performance Monitor:
Absolute PM threshold of 17.5 mg/mi for LEV Il vehicles certified to <=10
mg/mi PM standard
PM threshold of 1.75 x PM standard for all threshold monitors through 2018 |
for MDV vehicles that are not included in the MDV PM phase
PM threshold of 1.5 x PM standard for all threshold monitors for 2019+MY M
vehicles that are not included in the MDV PM phase
NMOG + NOx and CO thresholds for DPF Filtering Performance Monitor for
2019+MY LEV lll vehicles

PM and CO added thresholds for NMHC Catalyst, NOx Catalyst, Cataly

PM Filter NMHC Conversion, and NOx Adsorber for 2019+MY LEV llI

vehicles
Generally, PM threshold of 2.0 x PM standard
NMOG + NOx threshold in lieu of NMOG threshold for NMHC Catalyst

Catalyzed PM Filter NMHC Conversion for all MY LEV lll vehicles

ey

1
l
l
|
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Other LEV llI-Related Issues

Direct Ozone Reduction (DOR) System Monitoring
Current requirement:
bahD ONBRAUO X pms: 2F GKS F LILIX AOI of
implement a functional monitor. If NMOG credit > 50% of the applicable FTF
NMOG standard, manufacturer shall implement a threshold monitor.
Manufacturers may modifgny of the applicable NMOG malfunction criteria by
adding the NMOG credit to the required NMOG malfunction criteria (e.g., (1.
NMOG standard) + DOR system NMOG credit).
Issue:Current requirement not appropriate for LEV Il vehicles, since the LEV |
standards are now NMOG + NOXx.
Proposal:
NMOG credit < or = 5mg/mi, manufacturer shall implement a functional
monitor. If NMOG credit > 5mg/mi, manufacturer shall implement a threshol&l
monitor.
Manufacturers may modifgny of the applicable NMOG + NOx malfunction
criteria by adding the NMOG credit to the required malfunction criteria (e.g.,|
(1.5 x NMOG+NOx standard) + DOR system NMOG credit). ,
|
I

SN
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Other LEV llI-Related Issues

Advanced Clean Car Technologies Not Currently Identified in the Regulatig
Example: Leaburn systems can include both gasoline and diesel emisd|
control technologies (e.g., NOx traps and SCR systems)

OBD Il regulation should qclfnowledgg usage of both instgad of subjectjng

manufacturerstonora LISOA FA O Il a2t AyS YZ2YAuz2ZN

SYA&adaA2y O2yUNRf 2NJ a2dzZNDS aeaisSysé
Proposal: Require manufacturers to submit a plan for approval of
monitoring strategies for emission controls

Approval based on appropriateness of monitoring requirements in gasoline a

diesel sections with respect to the components, systems, and control strateg
in the vehicle
Gasoline leatfburn systems may include monitors based on gasoline misfir
diesel boost pressure control, diesel EGR system, and gasoline and diese|
aftertreatment monitoring requirements
Monitoring plan limited to technologies that affect NMOG, CO, NOx and PM|

Greenhouse gas impacts not being included in this regulation update.
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Gasoline Air-Fuel Ratio Cylinder Imbalance Monitor Changes

Current Requirement:

Monitoring Requirement: Detect cylinder imbalance fault before emissions
exceed 4.0x/3.0xstd in interim yeaifer SULEV and remaining standards
respectively) then 2.5x/1.5xstd for 2014+MY

Enforcement Requirement: Mandatory recall thresholds set at greater than
twice the malfunction criteria

Issues:

Current monitor thresholds not appropriate for some LEV Ill applications
(refer to proposed LEV lll gasoline thresholds table)

Industry also requested higher thresholds for LEV Il applications due to the
changing emission control system structure (e.g., less space between
catalyst and engine for placement of A/F sensor), which may make it harder
to detect faults at lower thresholds

Industry requested delay in requiring final monitor thresholds for LEV Il
applications

California Environmental Protection Agency 13
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Gasoline Air-Fuel Ratio Cylinder Imbalance Monitor Changes (cont.)

Proposed Amendments for LEV Il Applications
Monitoring Requirements: Delay first year of 2.5x/1.5xstd threshold from
2014MY to 2015MY
Can carry over 4.0x/3.0xstd threshold to 2015MY if vehicle was first certified|
in 201:2014MY
Enforcement Requirements: Proposed mandatory recall thresholds:
For 20132016MY: > twice the interim malfunction criteria
PC/LDT SULEV: > twice the 4.0xstd threshold (> 8.0xstd)
All others: > twice the 3.0xstd threshold (> 6.0xstd)
For 2017+MY: > twice the malfunction criteria
PC/LDT SULEV: > twice the 2.5xstd threshold (> 5.0xstd)
All others: > twice the 1.5xstd threshold (>3.0xstd)
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Gasoline Air-Fuel Ratio Cylinder Imbalance Monitor Changes (cont.)

Proposed Amendments for LEV Il Applications (cont.)

2011 | 2012 | 2013 | 2014 | 2015 | 2016 [2017+

PC/LDT SULEV | 4.0x | 4.0x | 4.0x | 4.0x | 2.5x* | 2.5x | 2.5X

Recall 12.0x112.0x| 8.0x | 8.0x | 8.0x | 8.0x | 5.0x

All other 3.0x | 3.0x | 3.0x | 3.0x | 1.5x*| 1.5x | 1.5x

Recall 9.0x | 9.0x | 6.0x | 6.0x | 6.0x | 6.0x | 3.0x

* - may carryover 4.0x or 3.0x threshold if vehicle was first certified in
2011-2014MY
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Gasoline Air-Fuel Ratio Cylinder Imbalance Monitor Changes (cont.)

Proposed Amendments for LEV Il Applications
Monitoring Requirements: Proposed thresholds:

LEV160/ULEV125/MDV chasssst:
2014MY: 3.0NMHC+NO=and CGstds
2015+MY: thresholdaccording to LEV Il thresholds on séd@019+
includes PM thresholds)

ULEV 50/70:
20142018MY 3.0xXNMHC+NO=and CGstds
2019+MYthresholds according to LEV Il thresholds on difiacludes
PM thresholds)

SULEV 20/30:
20142018MY: 4.0NMHC+NO=aNnd CGstds
2019+MY: thresholds according to LEV Il thresholds on slide 4 (includes
PM thresholds)
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Gasoline Air-Fuel Ratio Cylinder Imbalance Monitor Changes (cont.)

Proposed Amendments for LEV Applications (cont.)

Enforcement Requirements: Proposendatoryrecallthresholds
ForLEV160/ULEV125/MDV chassis: > tuheeNMHC+NO=and CO
malfunctioncriteria

2014MY: > twicehe 3.0xstdthreshold(> 6.0xstdl
2015+MY: > twicéhe 1.5xstdthreshold(> 3.0xstJl
ForULEV50/70 and SULEV 20/30:
20142022MY > twicethe interim NMHC+NO=&nd COmalfunction
criteria (ULEV is twice the 3.0xstd threshold, SULEYV is twice the 4.0xstd
threshold)
2023+MY: > twice thBIMHC+NO=and CQnalfunction criteria
PM threshold for all LEV Il applications
2019+MY: > twice the PM malfunction criteria (twice the 1.5xstd
threshold or twice the 17.5mg/mi threshold)
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Gasoline Air-Fuel Ratio Cylinder Imbalance Monitor Changes (cont.)

Proposed Amendments for LEV Il Applications (cont.)

2014 2015-2018 2019-2022 2023+
LEV160 3.0x 1.5x 1.5x 1.5x
ULEV125 3.0x 1.5x 1.5x 1.5x
Recall 6.0X 3.0x 3.0x 3.0x
2.0XNMHC+NOx 2.0xXNMHC+NOx
ULEV70 3.0x 3.0x 1.5xCO 1.5xCO
2.0XxNMHC+NOx 2.0XNMHC+NOx
ULEV50 3.0x 3.0x 1.5xCO 1.5xCO
twice the malfunction
Recall 6.0X 6.0x 6.0x criteria
SULEV30 4.0x 4.0x 2.5x 2.5x
SULEV20 4.0x 4.0x 2.5x 2.5x
Recall 8.0x 8.0x 8.0x 5.0x
MDV 3.0x 1.5x 1.5x 1.5x
Recall 6.0X 3.0x 3.0x 3.0x

2019+MY LEV Il PM: monitor threshold is 1.5xPMstd (for MDV not part of PM phase-in) or 17.5 mg/mi
PM threshold - recall threshold is twice the malfunction criteria (3.0xstd or 35 mg/mi)
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Gasoline Air-Fuel Ratio Cylinder Imbalance Monitor Changes (cont.)

Standardization Requirements
Manufacturers must output test results for cylinder imbalance beginning in 2019

Manufacturers must track and report-iise monitor performance data for cylinder
imbalance beginning in 2019 MY

Standardization requirements are for dedicated cylinder imbalance monitors
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Hybrid Vehicle Amendments

Amendments to Monitoring Requirements
Current Requirement: Manufacturers propose monitoring plan under

comprehensive component section
For hybrids, manufacturers shall submit a plan to the Executive Officer for approval
of the hybrid components determined by the manufacturer to be subject to
monitoring in section (e)(15.1.1). In general, the Executive Officer shall approve the
plan if it includegnonitoring of all components/systems used as part of the
diagnostic strategy for any other monitored system or component, monitoring of all
energy input devices to the electrical propulsion system, monitoring of battery and
charging system performance, monitoring of electric motor performance, and
monitoring of regenerative braking performance.

Proposing more specific requirements after years of experience

Proposal for all hybrids will address:
Battery¢ functional threshold, level of pinpointing (cell vs. module vs. pack)
Cooling systems (e.g., battery, invertemnonitor actively controlled
components, monitor for temperature control
Performance checks of electric motor, generator, and regenerative braking
system

20
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Hybrid Vehicle Amendments

Battery State of Health

Monitor the Battery State of Healtfor malfunctions that reduce battery

performance anaapacity

ProposalMonitor hybrid batteries for a proper functional response.
Require manufacturers to submatplanfor determining theaged battery
threshold
Approval based ofollowing factors: the demonstrated proper detection of
real world battery deterioration, emission impact of agealt, the effect of
the aged part on othe©BD Il monitors and/or emission control strategies,
and the method for determining the malfunction criteria including the

deterioration/agingprocess

Battery State ofCharge
Monitor the Battery State of Charder malfunctions that reduce battery

performance and capacity
Proposal Monitor hybrid batteries for malfunctions thatausebattery state of

charge toexceedthe desired operating range specified by the manufacturer
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Hybrid Vehicle Amendments

Battery Cell Balance
Monitor the hybrid battery for malfunctions that affect the ability of the hybrid
battery system to reach desired battery cell balance

Monitor for the inability ofhybrid battery system to reach desired battery cell
balance

Battery Malfunction Pinpointing

Pinpointing still open for discussion
Pinpointing of malfunctions at the battery cell level
Pinpointing of malfunctions for the lowest level serviceable part
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Hybrid Vehicle Amendments

Hybrid Thermal Management System Performance
Monitor all components that are controlled for heating or cooling of hybrid
components on hybrid vehicles
Detect malfunction of input/output components used for the control of
temperatures in hybrid components (e.g., battery, inverter, etc.) including but ng
limited to fans, heat exchangers, pumps, controllers, etc
The OBDI system shall detect a malfunction@ahybridthermal management
systemwhen thesystem is unablé deliver the amount of cooling/heating
necessary for other emissions control strategies or OBDII diagnosticsfalfune
of the hybrid thermal management systeran lead to disablement of emission
control strategies or OBDII diagnostics, a functional monitor is required

Regenerative Braking
Monitor the regenerative braking system for malfunctions that may disable or
affect the performance of regenerative braking
Monitor components that are used as inputs/outputs to the regenerative brakingﬂ
system for functional response
The OBDI system shall detect a malfunction of the regenerative braking system! 4
when the system is unable to deliver the amount of braking torgm@manded.
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Hybrid Vehicle Amendments

Generator Performance
Monitor for malfunctions of the electric generator system when the system is
unable to deliver the commanded generatirrent.
Monitoring should detect and pinpoint failures whether generator current is
produced by engine torque and/or regenerative braking.

Drive Motor Performance
Monitor for malfunctions of the drive motor when the system is unable to
deliver the commanded torque.
The OBDII system shall detect a malfunction of the drive motor when drive
motor performance is no longer sufficiefar other emissions control strategies
and/or other OBDII diagnostics.

24
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Hybrid Vehicle Amendments

Amendments to Charging System Monitoring Requirements
Monitor for vehicleside malfunctions

Monitor on-board charger for all faults that disable or
default to reduced charging performance
Monitoring of charge status indicator light malfunctionset
required
Provision for neMIL or fault codes for indeterminate
charging failures
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Hybrid Vehicle Amendments

Amendments to Plugn Hybrid Misfire Monitoring

Current Monitoring Requirement: detect misfire before emissions excesd
a specific emission threshold during first 1000 revs or subsequent 4x10(
revs

Issue less engine run time makes it harder to obtain enough @00
periods to detect misfire malfunctions

Proposal change from detection at specific emission threshold to
detection at 2% misfire rate during any 10y period

lff26 B> OUKNBaAK2fR AF SYArAaarzya R
Current mandatory recall criteriabased on emission threshold
malfunction criteria, not percentage of misfire malfunction criteria

Proposal If monitor threshold is 2% misfire rate, mandatory recall criterig

asSu Fd RSGSOUGAZY |G xpiz2 YAATANSD
If monitor threshold is >2%, then recall criteria same as current (twice the |
emission threshold malfunction criteria) l

|

)
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Hybrid Vehicle Amendments

Amendments to IUMPR Requirements
Plugin hybrids currently have a minimum ratio of 0.100 through 2016
model year
Manufacturer concerns about less engine run timeige with less

opportunities to run monitors
Propose to allow 0.100 minimum ratio througb19model year
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Hybrid Vehicle Amendments

Amendments to Data Stream Requirements

Proposesupport of new hybrid data parameters
PID $9A hybrigelated parameters
¢l 1Sy 2dzi 2F tL5 Ppm a¢elIS 2F TdzS
May included K& 6 NA Rk 9+ OKIFNBAY3I adl dSé¢ ¢
GKEONARKI9* Ol GGSNE adaeadsSy @2t (143§
PIDs to characterize real world hybrid usage, fuel economy and
performance of offcycle technologies
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Proposed Provisions for No MIL lllumination

Cases Where No MIL [llumination Would Becepted
Limited to Comprehensive Components
GO YAGRIBYNI f 5STFlLdzZ G ! OQOUA2YéE
| 2YLRYySyukaeaiasSyQa dzaS Aa It
No increase in emissions
OBD monitoring strategies remain compliant (e.g., malfunction criteria,
frequency, robustness)
5STlLdzZA G I OGA2Yy A& afl GOKSRE dzy (At
cycle or is cleared by external tool
a{FSié& 9EOfdzaA @S¢ [/ 2YLRYySyilk{e
[ 2YLRYSY(lkaeaidasSyQa LlzNlJ &iS., desigRed T dzy
specifically and solely to prevent and/or mitigate unsafe conditions
Could affect emissions and/or OBD when
Actively responding to unsafe conditions
Faulted such that its response is active when unsafe conditions are not

present

G|
NB R

) M-
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Proposed Certification Requirements for No MIL Exception When using
Emissions-Neutral Default Action

Non MIL Diagnostics
Emissionseutral default action triggered by diagnostics that meet OBD
monitoring performance requirements (e.g., failure mode, malfunction
criteria, monitoring frequency, robustness)
Located in diagnostic or emission critical ECU or ECU designed to ASIL C/D
(1ISO 26262)
Monitoring strategies and default action mus¢ detailed in OBD
application

Demonstrate Emissiondleutral Default Action:
Causes no increase in emissions (NMOGNOR,and PM)
Renders no OBD monitor naompliant (i.e., monitoring
frequency/accuracy).
Latches across drive cycles until fault is cleared
No propulsion qualifies as an emissiereutral default action

California Environmental Protection Agency 30

@= Air Resources Board




Proposed Certification Requirements for No MIL Exception When using
Emissions-Neutral Default Action (cont.)

Communication of fault information through J1979 not required:
Fault Codes
Freeze Frame Information
Test Results
PVE testing required to verify proper transition to default action
For safety related components/systems, flexibility provided to addres
unsafe/impractical test conditions.
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Proposed OBD Exemption of Safety Exclusive Component/Systems

Applies to Component/Systems with Purely Safety Purpose/Function
Components that are safety related but are also used for non safety
functions (e.g., electronic throttle) do not qualify
Qualifying components/systems exenfpdbm OBD monitoring and
standardization requirements
Exempt components/systems must be listed in documentation with
compliance statement that components/systems are limited to safety
functions

PossibleExamples;
Traction Control System
Anti Lock Brakes
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Smart Devices: Proposal to Clarify Requirements
Definitions, Applicability, General Principle

Definition:
Micro-controlled input and/or output device
Not enough OBD content to be a Diagnostic or Emissions Critical ECU
Proposal is to harmonize definition Dfagnostic or Emissions Critical ECU wiitl
HD OBD regulation
Generally replaced as single part per manufacturer repair procedures
Subject to OBD regulation when inputs and/or outputs are:
Major monitor
Comprehensive component
Other emission control/source
Level Playing Field
Requirements for smart/conventional devices to extent possible
More monitoring required as complexity increases
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Smart Devices: Proposed Requirements

General:
All external inputs/outputs of smart device individually subject to requirements
LYUGSNYIFtf aSyazNEkTFdzyOuAzya R2yQu KU
Major Components (e.g., smart exhaust gas sensor)
Must meet all specified monitoring requirements

Faults detected before applicable emission thresholds exceeded or no longer
sufficient as a monitoring device

Emissiorrelated inputs/outputs (comprehensive components)
Smart device inputs to ECU monitored for OOR values/rationality
ECU outputs to smart devices monitored for circuit continuity/function
Inputs to smart devices from other sources monitored for OOR values/rationali
Outputs from smart devices monitored for circuit continuity/function
Transmissions and hybrid batteries do not qualify

Other emission controls/sources
Manufacturers submit monitoring plan for Executive Officer approval
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http://www.arb.ca.gov/msprog/obdprog/obdprog.htm
mailto:lrao@arb.ca.gov

	Structure Bookmarks
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide
	Slide


